Abbreviations are defined in Materials and Methods.
Circular Dichroism Spectroscopy of AHL Lactonase:
Far UV-circular dichroism spectra of wild type and mutant dicobalt AHL lactonases were compared to assess changes in secondary structure upon mutation.
Briefly, proteins were transferred into sodium phosphate buffer (10 mM) , pH 7.4 by buffer exchange (Amicon Ultra-4 10,000 kDa MWCO, Millipore), and made to final concentrations of 45-95 µg / mL using the same buffer, as determined by the BCA protein assay kit (Pierce). Sodium phosphate buffer (10 mM), pH 7.4 was used as the baseline buffer used for all samples. CD spectra (190 -240 nm, with a wavelength step of 0.1 nm) were obtained using five scans on a JASCO J-810 spectropolarimeter operating at room temperature. Ellipticity values at each wavelength for all five scans were averaged, and these averages were used in further analysis. Elliptical rotation was converted to molar ellipticity [ ], and is plotted versus wavelength for each protein sample analyzed in Figure S2 . The CD spectra were analyzed for secondary structural content using the SELCON3 simulation program and data set SP175(1) available at DICHROWEB (http://www.cryst.bbk.ac.uk/cdweb/html/home.html) (2, 3). Predicted alpha helix and beta sheet content are presented in Table S1 . The generally accepted interpretation of normalized standard deviation (NRMSD) for CD data is that an NRMSD of less than 0.2 indicates the calculated structure is generally similar to the actual structure (4), and the values obtained here are within this cutoff. Indeed, the alpha and beta character of all samples are similar to those calculated for the crystal structure of dizinc AHL lactonase (5). The D108N mutant AHL lactonase is purified as a fusion protein that lacks a TEV protease cleavage site, and so is not included in this comparison. There are slight differences in predicted -helix and -sheet content between wild-type and mutant enzymes, with the Y194F mutant having the greatest similarity to the wild type enzyme and the Gly to Trp mutations (A206W and G207W) having the largest. The negative bands at 222 and 208 nm corresponding to -helical character (7) overlap quite well, while more deviation is seen in the positive band near 198 nm corresponding to a portion of the -sheet region (7). It is known that more strongly twisted -sheets have a stronger 198 nm band (7). It is possible that the Y194F, G207D
and A206W mutations cause slight changes in conformation that relax one or more strongly twisted -sheets; these residues are adjacent to ends of the 10-12 strands.
These mutations might instead cause a more global change in conformation. However, they appear to have little impact at the active site of the enzyme. For example, the mutant with the largest change in predicted secondary structure, A206W, still binds two equivalents of metal ion and has a k cat /K M value for the unsubstituted GBL substrate that is only 15% different than that of wild type enzyme. Therefore, functional changes that arise from the mutations described herein, most likely derive from local changes in conformation. Of course, more detailed structural studies will be required to characterize the exact nature of these changes.
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